Cumulus cells accelerate aging of mouse oocytes by secreting a soluble factor(s).
Control of oocyte aging in vitro is important for both human-assisted reproduction and animal embryo technologies because fertilization or artificial activation of aged oocytes results in abnormal development. Interactions between somatic and germ cells are also an important issue in current biological research. The role of cumulus cells (CCs) in maturation, ovulation, and fertilization of oocytes has been extensively studied, yet little is known about their role in oocyte aging. Although our previous study has shown that CCs accelerate the aging progression of mouse oocytes, the mechanism by which CCs accelerate oocyte aging is unknown. In this study, cumulus-denuded mouse oocytes (DOs) were co-cultured with cumulus-oocyte complexes (COCs) or CC monolayer or cultured in medium conditioned with these cells and changes in the susceptibility to activating stimuli and in MPF activity of oocytes were evaluated after different aging treatments. The results showed that culture with or in medium conditioned with COCs or CC monolayer promoted activation of DOs, indicating that a soluble factor is responsible for the aging-promoting effect. The in vivo and in vitro-matured DOs did not differ in responsiveness to the aging-promoting factor (APF). Heat shock did not accelerate oocyte aging unless in the presence of CCs. The production of APF was not affected by the age or maturation system of COCs, but increased with their density and duration of culture. The results strongly suggest that CCs accelerated oocyte aging by secreting a soluble APF into the medium. Further analysis showed that the APF was heat labile but stable to freezing, it had a threshold effective concentration and can be depleted by DOs.